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Core Description and Related Data from Atlantic Richfield Company
Core Hole 2B Federal Drilled in Eocene Green River Formation
of Piceance Creek Basin, Northwestern Colorado

By
R.B. 0'Sullivan and W.B. Cashion

INTRODUCTION

In 1968 the Department of Interior offered three selected tracts of oil-
shale land in the Piceance Creek basin of northwest Colorado for leasing in a
test program to determine the prospects for development of oil shale by
private industry. Three bids were received for the tracts but the bids were
judged to be inadequate by the Secretary of the Interior and the program was
terminated. Further study of federal oil-shale lands by government and
industry, and the oil embargo of 1973, brought about a successful leasing
program. Surprisingly high bids were received for Federal tracts C-a and C-b
(Colorado) and U-a and U-b (Utah) and these tracts were leased to industry in
1974 under provisions of the prototype oil-shale leasing program.

The Atlantic Richfield Company (now Arco 0il and Gas Company) Core Hole
2B Federal (fig. 1) was drilled to evaluate oil shale deposits on one of the
three tracts of land selected by the Department of Interior in 1968. The well
is in section 10, (1,715 ft from east line, 2,261 ft from north line) T. 3S.,
R. 96 W., Rio Blanco County and is about 1 mile east of Federal 0il Shale
Lease Tract C-b leased to industry in 1974. The ground elevation of the drill
hole is 7,250 ft MSL. The well was drilled by the Carmack Drilling Company
using a 6 3/4 inch diamond core barrel and was started October 10, 1968 and
completed November 2, 1968. This report describes some of the data gathered
during the course of the drilling program to aid future investigations of the
0il shale resources of northwest Colorado.

The surface geology of the drill site is shown on a geologic map of the
Jessup Gulch 7.5 minute quadrangle by Duncan (1976). The location of the
Atlantic Richfield Company core hole is inadvertently mislocated on Duncan’s
map but is shown correctly on figure 1 of this report. The Uinta Formation
(fig. 2) is at the surface at the drill site. The core hole drilled into
about 800 ft of the Uinta Formation and then penetrated into the Black Sulphur
Tongue of the Green River Formation. The Black Sulphur Tongue is exposed in
the NE % of section 10 just above the level of Piceance Creek. Other
subdivisions of the stratigraphic sequence penetrated by the drill hole are
marked on the bulk density and Fischer assay logs that accompany this report.

The core hole was rotary-drilled from the surface to a depth of 1,084 ft,
then cored to a total depth of 3,100 ft. Core point is approximately in the
middle of the Thirteenmile Creek Tongue of the Green River Formation (fig.

2). The base of the cored sequence is in the L-O oil-shale zone of the Garden
Gulch Member of the Green River Formation. The cored section is 2,016 ft
thick and represents essentially the entire vertical sequence of oil shale in
this part of the basin.

The core is archieved and stored with the Core Research Center of the
Geological Survey, Denver, Colorado. Fischer assays of the core, made on
nominal 2-ft lengths of core, were done by the Colorado School of Mines
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Figure 1.--Location of Atlantic Richfield Company Core Hole 2B Federal.

Base

scale 1:24,000.

from U.S. Geological Survey Jessup Gulch quadrangle, 1952,



Research Foundation, Golden, Colo. in 1968. Sample splits from the assays
were not saved.

The core description is contained in Appendix A. In the core
description, a solid black vitreous hydrocarbon is noted occurring as lenses
as much as 1/8 inch thick, as inclusions in o0il shale as much as 1 inch across
and as thin coats on fractures that cut the core at angles to bedding
planes. The black hydrocarbon, which has not been analyzed, is generally
referred to as gilsonite(?) or gilsonite because of its resemblance to the
solid hydrocarbon of that name found in the Green River Formation in Utah
(Carman and Bayes, 1961, p. 28-29). The solid hydrocarbon in the core
strikingly resembles a black hydrocarbon present at the surface in nearby
areas of the Piceance Creek basin, which on analyses is found to be unlike any
previously described hydrocarbon (0’Sullivan and Ging, 1987). Chemical
analysis of the solid black hydrocarbon described in the core may show that it
is not gilsonite.

In addition to the Fischer assay, lithologic core description and partial
geophysical log shown in this report, supplemental information can be found on
other logs run in core hole 2B Federal. These include sonic, gamma-gamma
density, neutron porosity, induction-electric and gamma ray logs which were
run between depths of 266 and 3,100 ft.



. ARCO 2B FEDERAL
UINTA FORMATION H—" Rotary drilled
Ten || 1084’
g Core point
Tgt !
7
/]
Ve
= Mahcgzny
Parachute Zore
s e
Creek %
Memzer j
GREEN :L/Corad interval
RIVER ;
FORMATION /]
7
L
V4
7/
"
]
7
"
Garden 'ﬁ
Guleh >
Member H
« Orange
-1
= 3100’ . Marker
Dégéﬁis ‘ fi;; - Total depth
Member
/
WASATCH
FORMATION

Figure 2.--Schematic section of Green River and associated Formations, all of
Eocene age, near Atlantic Richfield Company 2B Federal. Only selected
tongues, members and oil-shale zones are shown. Tongues of Green River
Formation: Tgb--Black Sulphur tongue; Tgt--Thirteenmile Creek Tongue. Orange
marker is a conspicuous deviation on the geophysical response line of
mechanical logs that denotes a widespread stratigraphic marker horizon in the

Piceance Creek basin.



DEPTH BELOW SURFACE, IN FEET

ATLANTIC RICHFIELD COMPANY

Core Hole 2B Federal
BULK DENSITY

300

400

500

600

700

800

900

1000

1100

Grams/cc
2.0 2.5 3.0
r T |
=
i =
‘EI—
% UINTA FORMATION
i Black Sulphur Tongue of
Green River Formation
- =
g;- Unnamed tongue of
= Uinta Formation
é
:/? Thirteenmile Creek Tongue of
i - Green River Formation



DEPTH BELOW SURFACE, IN FEET

Fischer assay log of Atlantic Richfield Company
Core hole 2B Federal
(Fischer assays by Colorado School of Mines
Research Foundation, Golden, Colo.)

GALLONS PER TON
10 30 50 70 90
T T T T T T T T

Thirteen Creek Tongue

of Green River Formation
1100

IIIII!IIII]

Unnamed tongue of
Uinta Formation

1200

Stillwatér (rich oil shale zone)

Four Senators
(rich oil shale zone)

1300 [
1400 |-

X A-groove (lean oil shale zone)
1500 [

- Mahogany Zone

t Mahogany (I’iCh O“

L bed shale zone)
1600

X B-groove (lean oil shale zone)
1700

X R-6

C (rich oil shale zone)
1800

Parachute Creek Member




DEPTH BELOW SURFACE, IN FEET

1700

1800

1900

2000

2100

2200

2300

2400

2500

llillllllllll]l'lllllll'lellllll'lIlllilflll’llIlllllIIIllllIllllllT]lll]‘lllllT]lIllllll‘

B-groove (lean oil shale zone)

.R-86
(rich oil shale zone)

L-5
(lean oil shale zone)

R-5
(rich oil shale zone)

L-4
(lean oil shale zone)

R-4
(rich oil shale zone)

L-3
(lean oil shale zone)

R-3
(rich oil shale zone)

L-2

Parachute Creek Member of Green River Formation




DEPTH BELOW SURFACE, IN FEET

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

R-4

{rich oil shale zone)

L-3
(lean oil shale zone)

R-3
(rich oil shale zone)

L-2
(lean oil shale zone)

R-2

(rich oil shale zone)

Parachute Creek Member

L-1

(lean oil shale zone)

lll]]'lll'l’]”llllll

R-1

(rich oil shale zone)

Orange marker zone

3100 Ft Total depth

rr7Vvr7rrrrrrtr lllwu}ll]llllrlIllllllll]lllll|ll

1 i | ] I | | |
10 30 50 70 90

GALLONS PER TON

Garden Gulch Member
of Green River Formation




REFERENCES

Carman, E.P., and Bayes, F.S., 1961, Occurrence, properties, and uses of some
natural bitumens: U.S. Bureau of Mines Information Circular 7997, 42 p.

Duncan, D.C., 1976, Preliminary geologic map of Jessup Gulch quadrangle, Rio
Blanco County, Colorado: U.S. Geological Survey Miscellaneous Field
Studies Map MF-756, scale 1:24,000.

0’Sullivan, R.B., and Ging, T.G., 1987, Preliminary report on solid bitumens
in Eocene rocks of Piceance Creek basin, northwestern Colorado: U.S.
Geological Survey Open-File Report 87-478, 13 p.



APPENDIX A

Description of Core of Atlantic Richfield Company
Core Hole 2B Federal

Abbreviations used in core description

cale - calcareous
dk - dark

est - estimated
F - fine

irr - irregular
lamin- laminated
1t - light

mod - moderate
msg - missing

ss - sandstone
xtal - crystal
xtln - crystalline
\ - very
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